1. A method of dispensing a liquid as an atomised spray 
comprising the steps of 

su pplying a non-pressurized liquid to and m aintaining the 
liquid in contact with a rear surface of a vibratable perforate 
membrane defining an array of holes, each hole being flared such 
that the cross -section of each hole narrows in a direction from 
the rear surface towards a front surface of the membrane, 

and vibrating the membrane such that droplets of the liquid 
are dispensed through the flared holes as an atomised spray. 

2. A method of dispensing a liquid as an atomised spray 
comprising the steps of 

maintaining the liquid in contact with a rear surface of a 
vibratable perforate membrane comprising an electrof ormed metal 
sheet defining an array of holes, each hole being flared such 
that the cross-section of each hole narrows in a direction from 
the rear surface towards a front surface of the membrane, the 
diameter of the holes at the front surface being less than or 
equal to 20 microns, 

and vibrating the membrane such that droplets of the liquid 
are dispensed through the flared holes as an atomised spray 
solely by the vibrating of the membrane . 
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3. A method of dispensing a liquid as an atomised spray 
comprising the steps of 

maintaining the liquid in contact with a rear surface of a 
perforate membrane defining an array of holes, each hole being 
flared such that the cross -section of each hole narrows in a 
direction from the rear surface towards a front surface of the 
membrane, said membrane being stiffened by means of a grid of 
support elements, and said membrane having a sheet defining the 
array of holes and having thickened portions constituting the 
support elements, 

and vibrating said membrane with the grid of support 
elements and flared hole^. 

wherein- th e vibrating of said membrane causes the liquid to 
be emitted from said membrane such that droplets of the liquid 
are dispensed through the holes as an atomised spray. 



method [as claimed in claim 3] of dispensing a liquid ^^s^ 




an atomi sed spray comprising the steps of 

maintaining the liquid in contact wi^ a rear surface of a 
perforat e membrane defining an a^f^ of holes, each hole being 
flared s uch that the crops<sect±on of each hole narrows in a 
direction from the^ifear surface towards a front surface of the 
membrane. said:m embrane being stiffened by means of a grid of 



R\i pport elements, and sa id membrane having a sheet defining th^ 
array of holes and having thickened portions constituting tile 
support elements. / 

and vibrati ng said membrane with the grid of support 
elements and flar ed hole such that droplets of the/liquid are 
dis pensed through the holes as an atomised spra/ 

wherein wetting of the front surface of -Che membrane by the 
licjuid is inhibited by means of a liquid repellant surface 
coating applied to the front surface. / 

5 . A method [as claimed in claim 3/ of dispensing a liquid as 
an atomised spray comprising the s/eps of 

maintaining the liquid in c/Sntact with a rear surface of a 
perforate membrane defining an/ array of holes, each hole being 
flared such that the cross- section of each hole narrows in a 
direction from t he rear surface towards a front surface of the 
membrane , said membrane /being stiffened by means of a grid of 
su pport elements, and ^aid membrane having a sheet defining the 
array of holes and having thickened portions constituting the 
support elements. / 

and vibrating said membrane with the grid of support 
elements and fl/a red hole such that droplets of the liquid are 
dispensed thrdugh the holes as an atomised spray 
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wherein the liquid comprises a pharmaceutical product 
aqueous solution or suspension. X 

6. A method [as claimed in claim 3] ot dispe n&^ g a liquid as 
an atomi sed spray comprising the steps of / 

maintaining the liquid in contact wi/th a rear surface of a 
perforate membra ne defining an array holes, each hole being 
flared such that the cross-section/of each hole narrows in a 
direction from the rear surface^ towards a front surface of the 
membrane , said membrane beiifo stiffened bv means of a arid of 
su pport elements, and bblJ/a membrane having a sheet defining the 
array of holes and having thickened portions constituting the 
support elements. / 

and vibratirfcr said membrane with the arid of support 
elements and faa red hole such that droplets of the liquid are 
dispensed tl;6:Qugh the holes as an atomised sorav 

wherein the liquid comprises a pharmaceutical product and 
the holes have a diameter at the front surface in the range 3 to 
7 microns. 



7. Dispensing apparatus for use in dispensing liquid as 
an atomised spray coroprising 

a vibratable perforate membrane dcFining an array of 
holes and having a front surface and rear surface, 

liquid supply means for supplying the liquid in 
contact with the rear surface, and 

vibrating means operable to vibrate the membrane 
relative to the liquid supply means such that drop- 
lets of the liquid arc dispensed through the holes as 
an atomised spray, 

wherein each hole is flared such that the cross-section 
of each hole narrows in a direction from the rear 
surface towards the front surface. 

8. Dispensing apparatus for use in dispensing liquid as 
an atomised spray comprising 

a vibratable perforate membrane comprising an elec- 
troformed metal sheet defining an array of holes 
and having a front surface and a rear surface, 

liquid supply means for supplying the liquid in 
contact with the rear surface, and 

vibrating means operable to vibrate the membrane 
relative to the liquid supply means such that drop- 
lets of the liquid are dispensed through the holes as 
an atomised spray, 

wherein each hole is flared such that the cross-section 
of each hole narrows in a direction from the rear 
surface towards the front surface and the holes 
have a diameter at the front surface less than or 
equal to 20 microns. 

9. Dispensing apparatus for use in dispensing liquid as 
an atomised spray comprising i 
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a perforate membrane defining an array of holes and 

having a front surface and a rear surface, 
liquid supply means for supplying the liquid in 
contact with the rear surface, and 

5 vibrating means operable to vibrate the mcrobrane 
such that droplets of the liquid arc dispensed 
through the holes as an atomised spray; 
wherein each hole is flared such that the cross-section 
of each hole narrows in a direction from the rear 

10 surface towards the front surface, wherein the per- 
forate membrane comprises a sheet defining the 
array of holes through which liquid is dispensed in 
use and support means supporting the sheet, and 
wherein said support means comprises a grid of 

15 support elements. 

10. Dispensing apparatus as claimed in claim 9 
wherein the support elements are formed integrally 
with the sheet and comprise thickened portions thereof. 

11. Dispensing apparatus as claimed in claim 9 
20 wherein the grid of support elements comprises a plu- 
rality of circumferential) y spaced radially extending 
elements connected to an annular support clement de- 
fining a central portion of the sheet. 

12. Dispensing apparatus as claimed in claim 9 
25 wherein the front face of the perforate membrane com- 
prises a liquid repellant surface. 

13. Dispensing apparatus as claimed in claim 9 
wherein the perforate membrane comprises an electro- 
formed metal sheet. 

30 14. Apparatus as claimed in claim 9 wherein the holes 
have a diameter at the front surface substantially equal 
to 3 microns. 

15. Apparatus as claimed in claim 9 wherein the holes 
have a diameter at the front surface in the range of 3 to 

35 7 microns. 

16. Apparatus as claimed in claim 9 wherein each 
hole is defmcd by a generally tubular surface exending 
through the membrane, the tubular surface comprising 
a substantially cylindrical portion intersecting substan- 

40 tially at right angles with the front surface of the mem- 
brane and a flared portion merging smoothly with the 
cylindrical portion and increasing in aperture at a pro- 
gressively increasing rate with respect to distance 
towards the rear surface so as to merge smoothly and 

45 continuously with the rear surface. 
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17 . A mpf-hod of disp pnsinq a ligii-id as an atomised sprav from a 
hand held dispenspr including a rasing body, a disposable housing 
removably engaged wi tth sa id rasing body, a mouthpiece and a 
vihratable perfQ r a^e membrane engaged with said housing. 
rnmprising: 

maintaining said li quid in said housing in contact with a 
rear surf are of said me m brane, said membrane defining an arrav q£ 
holes, each hole being fl ared surh that the cross-section of each 
hole narrows in a direction from said rear surface towards a 
front su rface of said membrane. 

sensing inha lation at said mouthpiece with an inhalation 
sensor provided on said dispenser; 

and vibrating said membran e surh that droplets of said 

liqiiid ar e dispensed though said flared holes as an atom i sed 

spray into said mouthpiece. 



